Case Description {#s0001}
================

A 25-year-old woman presented with a 1-year history of erosion on the left nipple. The lesion was asymptomatic. One month ago, this erosion occurred with exudation and crust on the surface. Physical examination revealed that the left nipple skin was slightly raised, and a 0.5 cm × 0.5 cm nodule with infiltration. The surface of the lesion was rough and thickened with clear border, the texture was firm without tenderness ([Figure 1](#f0001){ref-type="fig"}). The patient denied family history of breast cancer or exposure towards oestrogen. On the physical examination, no palpable masses were detected in the breast. Lymphadenopathy was absent. In breast ultrasound imaging studies, the nodule presented with similar tissue density with normal breast tissue, and without sign of dilated duct.Figure 1Photograph of the lesion on the left nipple. Erosion and crust on the left nipple.

A biopsy obtained from the left nipple revealed papillomatous hyperplasia of the epidermis, and well-circumscribed glands in the dermis. The glands were composed of monolayer columnar epithelial cells with papillomatous hyperplasia in the lumina ([Figure 2A](#f0002){ref-type="fig"} and B). The luminal epithelia of the glands were positive for epithelial membrane antigen and cytokeratin five-sixths staining ([Figure 2C](#f0002){ref-type="fig"}), which confirmed the proliferation of usual ductal epithelium cells. Smooth muscle actin ([Figure 2D](#f0002){ref-type="fig"}) and p63 demonstrated that there were myoepithelial cells surrounding the luminal epithelial cells ([Figure 2E](#f0002){ref-type="fig"}). In the stroma, there were diffuse sparse infiltrates composed of lymphocytes and plasma cells. The patient underwent wedge resection of the nipple, no recurrence was found after 6 months of surgery.Figure 2(**A** and **B**) Histopathology reveals ductal differentiation. (Hematoxylin-eosin stain, Original magnification×40 (**A**); Original magnification×200 (**B**)). The luminal epithelial cells were positive for (**C**) CK5/6 stain. (Immunohistochemistry, original magnification×100). The out-layer myoepithelial cells were positive for (**D**) SMA and (**E**) p63 stains. (Immunohistochemistry, original magnification×100).

Discussion {#s0002}
==========

Erosive adenomatosis of the nipple (EAN) is a rare benign neoplasm of the nipple first described by Jones in 1955.[@cit0001]--[@cit0003] EAN occurs in middle-aged women, typically in fourth and fifth decades of life, and extremely less in men and children.[@cit0001],[@cit0004] The tumor is usually unilateral and asymptomatic, and the common clinical symptoms are erosion, serous discharge (serous and/or sanguineous), nodularity, swelling, itching and erythema of the nipple.[@cit0001],[@cit0002],[@cit0004] Physical examination often reveals an irregular ulcer on the nipple without breast lump or lymphadenopathy.[@cit0001],[@cit0004]

The major histopathology of EAN is characterized by a proliferation of lactiferous ducts, and gland-like structures in the stroma with clear border.[@cit0001],[@cit0004] In the ducts, two types of epithelial cells consisted by luminal epithelial and myoepithelial cells can be found,[@cit0001],[@cit0005] this is important to distinguish EAN from invasive breast carcinoma.[@cit0006] Tumor may grow into the epidermis and replace squamous epithelium, or push the papillomatous lesion to the surface of the nipple, which make it look like an erosion or ulceration.[@cit0001] Cytologic examinations including aspiration cytology, imprint cytology and brush cytology can help distinguish benign tumor and malignant tumor.[@cit0001] On scrape smears, EAN is composed of regular epithelial cells, without necrosis and mitotic figures.[@cit0001],[@cit0005]

Clinically, EAN should be differentiated with mammary Paget's disease of the nipple, nipple eczema, chronic contact dermatitis, primary syphilis, lactiferous duct ectasia, herpes simplex virus infection, impetigo, and cutaneous malignant neoplasms.[@cit0001],[@cit0002],[@cit0006]

Mammary Paget's disease is more prevalent in women after menopause, usually after the sixth decade of life.[@cit0007],[@cit0008] It often presents as a unilateral lesion with eczematoid erythematous plaques, ulceration, and destruction involving nipple and areola.[@cit0002],[@cit0003],[@cit0007] Paget's disease can be analyzed with scrape smears, cutaneous fine needle aspiration biopsy, and incisional biopsy.[@cit0008] Epidermal with Paget's cells, which have clear and abundant cytoplasm and stained by anti-c-erbB-2 antibody, can be found.[@cit0003] Nipple eczema presents as itching erythematous scaly papules or plaques with indefinite edge affecting bilateral nipples[@cit0002],[@cit0005] with an intermittent history.[@cit0002] Skin biopsy is characterized by spongiotic dermatitis with lymphocytic infiltration in the superficial dermis.[@cit0009] Primary syphilis is a main cause of genital ulcer disease caused by treponema pallidum, which can penetrate epidermis or mucosal epithelium through tiny wounds after sexual exposure.[@cit0002],[@cit0009] Primary syphilis may present in extragenital regions including the lips, oral mucosa, tongue, conjunctiva,[@cit0010] chin, neck, anus, arms, abdomen, and nipple--areola.[@cit0011] The chancres are painless ulcerations in the nipple-areola region[@cit0010] and associate with regional lymphadenopathy.[@cit0002] Serological tests can differentiate it from EAN.

A simple complete excision of tumor can get excellent prognosis.[@cit0001],[@cit0012] Some limited forms of complete surgical excision can be considered when EAN remains in the nipple stroma, including wedge resection technique, Mohs micrographic surgery and nipple splitting enucleation technique, which can remove the tumor completely and preserve this important area both cosmetically and psychologically.[@cit0001],[@cit0005],[@cit0012] Cryotherapy may be chosen to preserve as much intact nipple tissue as possible for women of childbearing age who need to breastfeed.[@cit0013] And it is necessary for patients to have regular breast follow-up with annual breast physical examination and mammography to prevent the local recurrence and development of breast cancer.[@cit0001]

EAN is a rare benign neoplasm of the nipple caused by adenomatous proliferation of lactiferous ducts. EAN is easily misdiagnosed as nipple erosion, especially Paget's disease of the breast, which is difficult to diagnose on mammography, ultrasound, or MRI. Histology is the gold standard of diagnosis. Compared with the normal mammary tissue, EAN presents with benign hyperplasia of lactiferous ducts and the disorganized growth of two types of epithelial cells. The main treatment method is surgical resection, patients can obtain a good prognosis after a simple complete excision of the lesion. For women of childbearing age who need to retain intact nipples, a tissue sparing surgical technique like Mohs surgery or cryotherapy can be considered if the tumor does not invade the dermal papilla and epidermal layer. However, regardless of the treatments, regular follow-up is recommended as the entity has a risk of developing into a malignancy.
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